A cellular model of oxidant-mediated neuronal injury.
Oxidants derived from the partial reduction of oxygen are thought to play a significant role in neuronal injury. We present here a cellular model of neuronal injury mediated by hydrogen peroxide (H2O2) using the PC 12 rat pheochromocytoma cell line. The organization of microtubules and microfilaments within neurites of PC 12 cells differentiated by exposure to nerve growth factor was examined after H2O2 injury using fluorescence microscopy. Concentrations of H2O2 as low as 100 microM produced an initial periodic pattern of microtubule depolymerization over 3-4 h which later progressed to complete depolymerization. Neuritic microspikes containing actin filaments were relatively more resistant to injury by H2O2 than microtubules. Blebbing of PC 12 cell bodies and neurites also was seen after H2O2 injury and the blebs appeared to contain microtubules. The destructive changes affecting neuritic structure preceded but were not essential for PC 12 cell lysis. Exposure of the cells to the Ca2+ ionophore, ionomycin (25 microM) also produced the same pattern of microtubule depolymerization in PC 12 neurites as was seen after H2O2 injury suggesting that H2O2 may mediate its destructive effect on the neurites via elevation of intracellular Ca2+.